1 samples of foundry ccke from ovens in Alsbema contained 0.022 to
0.0k%. percent phosphorus. An apprecisble guentity of venadium was found in
g saple of cosl from the Slllapd.ta bed in Pexn, South America. ..The ash o’f_

this -coal u'orl teined 6.9 percent Vp0s, which was equivalent to 0.95 percent
~in the coal, as received.’ h._Lall g_udnu_i.tles of venadium also were detected

s

in o othe‘ coals from Peru.

f.nal yais- of a hi gnl‘f;h boghsad-cannel coal fram Quincy, Mo., proposed.
for use as = fertilizer material if high in potash, showsd lsss than 1 per-
cent potassium oxide. Three samples of experimental low-temperature coke
mede friem coal ta whlcn sodium carbonate hed teen added to make activated
coke were aznalyzed for carbon dioxids. Most of the cerbonate reémained
wnchanged during the coking period and zcoumulated lergély in the finsr o
izeg of coke. Fusain in a tipple sample of Hiawatha-bed coal from the King
“e, Carbon County, Uteh, was determined by the cﬂemlcal cxldatlon nethod
be 1.7 percent on an as—%ecewed cas is. - -

ar rmaie 1"1¢_lo analyzed 1nc3.ud.ecl & sazn “of roof shelé from the wdsr- .
g:o'u.m‘ g 31 catlon cf coal progﬂgt at Gov-ga:.. Ala., a’ th.‘t—- "eta;nlng sub-

f'uerle lax p copner Sheeu metal used in e\p_Loswes researci, sodiwd and
gold c%lovlue used as & standard in X-ray anslysis, a liguid incendiary bamb
thet had been made from a light bulb, and furnace-black grit from a carbon-
black plent in Texas,

Beflectance of Cozl

£ prel mmarv investigation was made of the method of qaunultatlve
Bet-f-ogranh_n eanalysis -of cosl proposed by Dr. C. A. f:)u'flef in England and

ged on an*’ﬂrerlt discontinuous veriations in reflecting power of the
micrg- conshtue:nus of coal. Sejler hez set up a seriss containing nine steps
‘of reflectance, ranging from G.26 to 41kl percsnt, and he states that the

icro- censtituents of cosl, excluding spores and oatlcle.a, have reflectance

val’ S varying alscontlrwously in the steps of this series, with the lowest
values in ‘vitréin end the highest in fusain. Approx:mmtely 200 reflectance
deteriinations were made with a Berck microphotameter on eézch of two
polished-coz]l blocks, one Irom a bright cozl énd oné frar & -splint coal.
Freguency graphs of “he various oFsurvcd rcfloctance velues ¢id not show
- maxime co::c:uimg with Seyler's reflectance scrics. It was “concluded that a

more eritical te.:,t of the Saylcr method mu st await delivéry of better equip~
ment. :
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‘Electron M:;croséope Studiés of Métal Fmes and Fischer~Tropsch Catalysts

The a:ull uj of the elccv*cn microscope te reveal charaotemstlc crystal—

- linc shepes and sizes far oeyoml the power’ of the 'optical microscope was
emphzsized by, study of ﬂeveral S‘D&CL.LE“;S. Figurc 1 shows an cléctron
micrograph of chrauivm fumes, e: chinéd slong with other- metal smeokes in
connsetion with health stuclies. ‘Thére were extremely thin hexagonel crystals
and vory fine globular particlés, as small as 20 angstrems {0.000002 millimeter)
in diemeter, very necr the limit of resolution of the electron mi croscope.,

2166 - 15 -




icrograph of chromium fumes.
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Figure 3. Figure 4.

Figure 5. Figure 6.

Figure 3. - Electron micrographs of cobaltous oxide.

Figures 4~6. - Electron micrographs of cobalt metal
reduced from cobalttous oxide, in
various stages of dispersion.
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7. - Electron micrograph of

cobalt basic carbonate.

tgure
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cobalt reduced from cobalt

basic carbonate.

Figure 10. - Electron micrograph of

Figure 9. - Electron micrograph of

cobalt reduced from cobalt

cobalt reduced from cobalt

basic carbonate in the pres-~
ence of kieselguhr.

basic carbonate in the pres-

ence of thoria and magnesia.
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Figure 2 shows a.micrograph of copper oxide, used in catalysts for Fischer-
Tropsch synthesis. The needle- or plate- llhe crystals are as small as 70
engstroms in-length and 20 angstrams in width.

. An interesting phenomenon~was'ooserved in cobalt nmetal powder reduced
from cobaltous oxide used in Fischer-Tropsch. catalysts. The oxide particles
sintered into larger smooth droplets of cobalt that were aggregated into
thin, hexagonsl-shaped blatelets. - Figure 3 shows the oxide and Tigures &,
5, and 6, variocus states of dispersion of the metal particies. The hexagons
vary in dlameter from 7 té 25 microns and their thickness is apparently. of
the order of thﬂ dismeter of the component particles. X-ray diffraction
enalysis also shows that the crystel phase present ie hexagonal cobalt.
These hexagcnal aggregates may bs formeéd by forces similar to those operating
in normal crystal formation, but since the component particles do not lose
their identity and the aggregates are ea51ly fractured, they can hardly be
classéd =8 tyrue crystals.: e

Electron micrographs have revealed the effeets of the presence in
catalysts of promoters,; such a8 magnesia end thoria, and of carriers, like
kleseWguh;, in inhibiting the sintering of cobalt on reduction, thus pre-
serving a large proportion of the surface area upon’ which the catalytic
activity is so dependent. Figures 7 and 8 show the sintering effect when
‘cobalt basle cerbonate is reduced alcne,  This behavior is similar to that
of the reduced cobaltous oxide except that hexagonal aggregation is not’
cbzerved here. Figurce 9 shows the much smaller particle size of the cobalt
that results when the reduciion is carried out in the presence of the
bromoters thoria and magne81a. Figure 10 shows that the additicn of a
.kleselgahr carrier also decveases the size of the coballt particles. Measure-
ments on the mlcrographs glve the' following average particle g2izes: Cobalt
basic carbonate, 0.0@ micron; reduccd cabalt basic carbonate, 0,22 micron;
reduced carbonate and promoters, 0,011 micrin; reduced carbonate and kiesel-
guhr, 0,028 micron, Surface ares measureménte by & nitrogen adsorption
method confirm this’ béneficizl beliavior of promoters and Eleselguhr.

Petrographic Studics of Coal

Petrographic analyses wore madc of selected portions from approximately
hlh feet of cores from four test ~drilling projects end the results uscd to
correlatn drill-log information Mnd to selectively sample the coal fTor

PGCIal chﬁmlcal and phJ81cwl testé. These cores were from the arilling
a+ tnc Georges Creck field, Md.; Cosl Creek area, Colo.; Coosa
end’ the Castlemon basin, Md., Dcscrlptlve columnar sections
ch r&nrpsont typical coal cores from the Georges” Creslk, Md., prOJCCB are
shoWn in Tigure 11. :

Petrographlc anslyses were made of cozl rtprbsentlng eight commercial
%al beds from an 8-inch core recovered in test hole 5-3%, Minnesota Crosk
Tea, near Paonia, Colo. Data showing depth, thickness, and petrographic
Mposition of these coal beds are given in table 2,
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TAEBELE 2, - Petrographic analyses of "elght coal beds in test hole 5-%%
- Minngcsota Cresk area, near Paonia, Colo.

v

Denih o Thickness _ Percent
coal bed of coal _ . | Trenslucent | Opague _
Feet | Inches | Feet | Inches | Anthraxylon | attritus | attritus Fusgsin
266 "9 6 3 T 50,2 k3.5 iL,7 1.6°
3L 17 8 LS . ..50.8 S 41.8 5.5 1 2.9
Ll 2 6 | 10 49,3 R ! 2.6 . .6
b8 1 €6 R T M oSk bz, 2 2.1 .9
570 C "9 g k85 L a7l 2.6 ] 1.4
59861 8 Tl 3 vi.8 kg.g 3.9 1.h
652 - g 3 8- 52,6 - hsg 1.2 .3
610 3 3 1 i 593 38.6 1.6 . .5
FTotal thick- S o o
ness of
coal ...,. 63, A

An assembled photdgraph&of‘ﬁhe'split iacs of the core through the en-~ .
tire 16-feei S-inch cosl bed found et the depth of 39L feet 8 inches (see
table 2) is shown in figures 12 end 13. The bended character of the coal
can be readily seen by exanining closely the photograph which shows & don-
siderablie surface of coal in ¢lear detail. '

" Four colvmn semples of bituminous coal irom Illincis ard Missouri and
two samples of lignits wers analyzed microscopically to determine the petro-
graphic composition and evaluate these ccals for use in hydrogenation tests. -
Significant data Trom the microscopic anelyéis are given in table 3,. The .
relative emounts of enthrexylon plus translucent atiritus end opague matter
Plus fusain are important because it has been experimentally demonstrated
that enthraxylon end translucent attritus give mich higher yields in hydro-
genation then the opaqué matier and fusain in coal.

Petrographic analyses by means of particle identification and count )
under the low-nower mlcroscope were made of certain floet-and-sink fracticns
prepared from Iilinois Neo. & coal, Bankston Creek Collicries, Schars No, 6
mine in-connection with & coal-preperation study. The content. of anthraxylon,
bright attritus, dull atiritus, fusdih, end free mineral metter was determined
in 16 floct-and-gink fraction semplos. The enelysee showed a definite rela-
tionship bétweon spscific gravity of thd float and the percentage of coal
ccuponents present. Pertinent data from the analyses are presented in.
graphic form in figure ik, -




Depth, 394'8~

Depth, 404° 57
Continued

Figure {2. - 8-inch coal core split along natural fr'acture planes,
i6 fget 2 inches thick, from drill hole 5-33, Paonia,
Gunnison County, Colo. (See alsc figure 13.)




Centinued
Depth, 404° 5"

q
Depth, 410" 10"

Figure j3. - 8-inch coal core split along
natural fracture planes, |6 feet 2
inches thick, from drill hole 5-33,
Paonia, Gunnison County, Colo.
(Continuation of figure |2.)
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